Familial Adenomatous Polyposis (FAP) is characterized by the manifestation of adenomatous polyps in the colon and rectum at an early age (mean age of 16), which if left untreated, leads to aggressive and fatal tumors by the age of 40 years. FAP is caused by autosomal dominant inheritance of germ line mutations in the Adenomatous polyposis coli (APC) gene, a well characterized tumor suppressor gene. Over fifty percent of FAP affected individuals with germline mutations eventually develop colon cancer and therapeutic intervention to prevent cancer progression remains a major unmet medical need. In the last five years, therapies aimed at restoring or enhancing the host's immune response to treat cancers has gained momentum. Cancer immunotherapy triggers a patient's immune system to destroy tumor cells (apoptosis) by recognizing tumor-derived neoantigens, presented on the tumor cell surface as peptides bound to class I and II major histocompatibility complex (MHC). Our approach in this study was to determine if FAP could be targeted by immunotherapeutic approaches to reduce polyp numbers, thereby limiting the risk of progression to colorectal cancer.
A neoepitope derived from a novel germline
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In this study, we identified a novel germline mutation in the APC gene in 10/26 members of a FAP-affected family. To find out if peptides derived from the novel APC mutation could induce a cytotoxic T cell response, peptides harboring the variant amino acids were first interrogated in silico for their immunogenicity using a proprietary neoepitope prioritization pipeline, OncoPeptVAC. A single 9-mer peptide was predicted to be immunogenic. Remarkably, CD8 + T cells isolated from either a FAP + / APC mut individual, or from a FAP -/ APC mut individual, failed to respond to the peptide, whereas those from either an unaffected family member (FAP -/ APC wt ) or from healthy unrelated donors with same HLA type, showed a robust response. We conclude that CD8 + T cells from affected individuals carrying this germline APC mutation have been tolerized against the mutation.
Additionally, in silico analyses showed that of the 996 previously reported APC gene mutations in FAP, 42% are potentially immunogenic. These immunogenic mutations could provide novel opportunities to treat FAP patients and to delay their progression to colorectal cancer.
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